Context: Lupus nephritis (LN) is the involvement of kidney in systemic lupus erythematosus (SLE) where various types of glomerulonephritis (GN) are seen which affects the therapy also. Aims: To find out the frequency of various types of LN and nonlupus lesion in the kidney of SLE patient. Settings and Design: Retrospective analysis. Subjects and Methods: Total 52 cases of LN were studied between the periods of January 2011 and June 2014. Statistical Analysis Used: Calculation of mean and standard deviation. Results: There was female (76.93%) predominance over males (23.08%). In 63.46%, both ANA and dsDNA antibodies were positive. Only 57.69% patient had typical features of SLE and 17.29% patient had only one clinical manifestation to suggest SLE. In rest cases, renal limited SLE with severe anemia was found. Type IV LN was more common (53.84%) while Type III LN, Type II LN, and Type V LN were seen in equal frequency (9.61% each). In 2 cases, a combination of Type V + IV was found. In 5 cases (9.61%), nonlupus type of lesion was seen. It included 2 cases (3.84%) of amyloidosis and 3 cases of severe chronic tubulointerstitial nephritis with focal segmental glomerulosclerosis (5.76% FSGS). Out of 28 cases of Type IV LN, crescentic GN was found in 10 cases (19.23% CGN). In another 44.44% cases, focal crescents were seen in <40% glomeruli. Conclusions: Thus our study concludes that in LN Type IV is the most common LN and nonlupus related lesions, e.g., amyloidosis, and chronic interstitial nephritis and FSGS can also be found in LN.
INTRODUCTION
Systemic lupus erythematosus (SLE) is a chronic systemic, non-organ specific autoimmune disease that follows a course of alternating exacerbation and remissions. It involves multiple organs, e.g., joints, muscle, skin, serosal membranes, kidney, lung, heart, blood vessels, nervous system, eye gastrointestinal, and hematopoietic system. [1] [2] [3] About 50-60% of SLE patients will develop the renal disease during their course and 25-50% patient of SLE have the clinical renal disease at onset. [4, 5] Renal lesions in SLE show the various type of glomerulonephritis (GN) which is called as lupus nephritis (LN) Histopathological study of lupus nephritis with special reference to nonlupus nephritis, focal segmental glomerulosclerosis, interstitial nephritis, and amyloidosis
Society of Nephrology and Renal Pathology Society working group. [6] This classification includes original 1974 and1982 classification. [7] In the present classification, LN was classified as Class I (minimal mesangial LN), Class II (mesangial proliferative GN), Class III (focal LN) (active, active + chronic, chronic), and Class IV (diffuse LN). It is further divided into Class IV-S (segmental) and IV-G (Global). In Class IV-S where more than 50% of involved glomeruli has segmental lesion while in IV-G, >50% glomerular tuft have global region. In Class V LN (membranous LN) global or segmental continuous subepithelial deposits with or without mesangial alteration are seen. Class VI is advanced sclerosing GN. It is diagnosed when ≥90% glomeruli show global glomerulosclerosis. [6, 7] Aim of this study is to see various histopathological lesions in LN and study of its clinical and biochemical findings.
SUBJECTS AND METHODS
Total 52 cases of LN were studied between January 2011 and June 2014. Renal biopsies were preserved in 10% formalin, paraffin blocks were prepared and 2μm thick sections were stained with hematoxylin and eosin, periodic acid-Schiff, and acid Fuschin Orange G stain (AFOG). The later stain was used to see deposits in glomerular basement membrane, mesangium, and thrombi. Thrombi appeared Orange-red in color, and immune deposits appeared red in GBM mesangium and tubular basement membrane. [8] Although the type of deposit immunoglobin G (IgG), IgA, and IgM was not identified by this stain. In five cases of Type IV LN direct immunofluorescence was performed which showed heavy, irregular, and lumpy deposits in GBM and mesangium with all anti IgG, IgA, IgM, and C3 and C4 antibodies (full house syndrome). Clinical details regarding malar rash, discoid rash, photosensitivity, oral ulcer, psychiatric problem, anemia, petechial hemorrhage, abortion, joint pain, swelling body, fever, etc., were recorded. About 5 ml of blood was taken in a direct, plain vial for ANA, dsDNA antibodies, antineutrophil-cytoplasmic antibody (ANCA), and anticardiolipin antibodies. These autoantibodies were done by ELISA Kit. In crescentic GN cases, ANCA against PR 3 and myloperoxidase (MPO) antigen were done by Blue dot kit principle of which was based on enzyme immunoassay.
In ELISA test and immunodot, test instruction of kit was followed. In ANA ratio of above 1.4, and dsDNA dsDNA Ab value 55 IU/ml, APLA value above 15 GPL/ml, were taken as a positive test.
Diagnosis of SLE was made by modified ARA criteria of 1997. [9] This included 11 criteria of which if 4 or >4 are positive than a diagnosis of SLE is confirmed.
RESULTS
The majority of patients were female (76.93%), and only 23.08% were males. Majority of women patients (77.50%) were between 15 and 40 years while only 58% males were in this age group [ Table 1 ].
Nephrotic range proteinuria was seen in 59.62% cases. Urine microscopic examination revealed microscopic hematuria in 94.23% and leukocytoturia in 65.39%. In 33 cases (63.47%), both ANA and dsDNA antibodies were positive while in 36.54% only ANA was positive. MPO positivity was seen in 2% of cases. Moreover, PR3 ANCA was positive in 3% of cases. Anticardiolipin antibody was positive in 4% of cases [ Table 2 ].
In hematological tests, only three patients had normal hemoglobin (Hb) between 11.5 and 13.5 g/dl and one male patient had very high Hb of 17 g/dl, while rest 48 patients had Hb between 4.2 and 10 g/dl. Total About 13 patients (23.07%) had renal limited SLE in which no symptoms related to SLE was present. SLE was suspected after renal biopsy finding. They were diagnosed SLE when hematological, and immunological tests were done. These patients fulfilled four or more than four criteria's required for the diagnosis.
In histopathological study most common type of LN was Type IV LN (53.84%) followed by Type II, III, and Type V, (9.62%), while combination of Type IV + Type V LN (mixed LN) was seen in 3.84% of cases. In Type V + VI LN, more than 50% glomeruli had deposits in mesangium and in the subepithelial region while some capillary also had subendothelial deposits. In one case (1.96%), more than 90% glomeruli were hyalinized hence was kept in VI Type. One case (1.92%) was diagnosed as minimal mesangial GN (Type I LN) [ Table 4 ]. This case presented with nephrotic syndrome along with anemia, hematuria, and polyarthritis, on and off rashes for the last 2 years.
In histopathological examination, majority of glomeruli did not show any renal lesion but in AFOG stain mesangial deposits were seen in some glomerulus. In interstitium, there was severe mononuclear cell infiltrations. Tubules also had cellular and pus cell cast. This case was diagnosed as minimal change GN with pyelonephritis [ Figure 1 ]. Collagen profile was done, in which ANA and dsDNA were found to be positive, but urine culture was negative. All cases of Type II LN had segmental moderate mesangial cell proliferation and deposits in more than 50% of glomeruli [ Figure 2a ].
All 5 cases of Type III LN had focal segmental endothelial and mesangial cell proliferation with focal GBM thickening. All had active4 lesion in the form of leukocytic infiltration, nuclear karyorrhexis, hematoxylin body, or wire loop lesion [ Figure 3 ].
Out of total 28 cases of Type IV LN, 18 cases (34.61%) had diffuse proliferative GN. Four out of 18 cases (22.22%) had typical features of mesangiocapillary GN in the form of mesangial cell proliferation lobular appearance of tuft, GBM thickening, and duplication with mesangial cell interposition. In rest 14 cases, there was predominantly endothelial and mesangial cell proliferation [ Figure 4a ]. In this group also focal GBM thickening was seen in 60% cases with both sub endothelial and few subepithelial deposits.
About 15 glomeruli out of 18 cases of noncrescentic Type IV (83.33%) had active lesion (A), and 3 (16.6%) had both active and chronic lesion (A + C). Out of 28 cases of Type IV, 10 cases (19.23%) had crescent formation in more than 60% glomeruli [ Figure 5 ]. In one case, only focal semilunar crescent formation was present in more than 50% glomeruli along with diffuse proliferation while in the rest of the cases global crescent was present.
In 5 cases, Type V LN was found which showed diffuse GBM thickening and focal mesangial cell proliferation. Two of these cases showed the focal proliferation of endothelial and mesangial cell [ Figure 6a ]. In 3 cases of focal segmental glomerulosclerosis (FSGS), with severe chronic interstitial nephritis were found. Renal pathology showed segmental glomerulosclerosis with periglomerular fibrosis. Tubules revealed focal necrosis, moderate atrophy, and thyroidization. In interstitium, severe mononuclear cells infiltration were present. She was diagnosed as FSGS, with interstitial nephritis and was advised for ANA, ds DNA antibodies, and ANCA. Her ANA, dsDNA antibodies were positive.
DISCUSSION
The renal complication in SLE is very common. Autopsy study shows that 75% SLE patient have LN. [1] The renal biopsy performed not only for diagnostic purpose but also for the therapeutic and prognostic purpose. In the present study, female predominated (76.93%) over the males (23.08%) in LN. About 59.56% patient had nephrotic range proteinuria and 94.23% cases had microscopic hematuria.
Our study was more or less similar to the study of Jindal et al. who also found a predominance of female over the males with the mean age of 28 years. [10] Contrary to us they found nephrotic range proteinuria in 66% cases. In Our study, ANA was positive in all cases but dsDNA antibodies were positive in only 63.47% cases. Contrary to us some study found dsDNA antibodies positivity in about 75% cases. The initially immune complex formed by DNA and anti-ds DNA antibodies was supposed to be main mechanisms of renal injury. However, recently few study reported that antichromatin antibody also called as anti-nucleosome antibodies are associated with renal involvement. [11] This antibody is responsible for the formation of LE cells in vitro and is found in 75% cases of the whole SLE. Our study also supports this.
In renal histopathology, in our study the most common type of LN was of Type IV LN (53.18%) followed by Type II, Type III, and Type V (9.62% each). In two cases, Type V LN was accompanied by segmental endocapillary proliferation in 50% glomeruli. It was labeled as Type V + Type IV LN. Only one case (1.92%) of Type I LN was accompanied by severe tubulointerstitial nephritis (TIN).
More or less similar to our finding, study from Jindal et al. also found predominance of diffuse proliferative LN (51.86%) followed by Type III, Type II, and Type I LN (11.12%each), Type IV LN (7.41%) and Type V LN (3.71%). [10] More or less similar to our study one Western study, found higher frequency of Type III and Type IV LN in 55% cases followed by 25% cases of Type II LN and 15% of Type V LN. [12] They described that 5% LN could not be identified.
In our cases, 19.23% of Type IV LN was categorized as CGN because more than 60% glomeruli had crescent formation while another 44% patient of Type III + IV had focal crescents in <40 glomeruli. A study from North Carolina USA also found that 11% of LN showed more than 50% crescent and 31% LN have focal crescent. [13] Similar study from Bangkok reported that LN accounted for 51.6% of total CGN. [14] A study from New York also describes 20% frequency of necrotizing cresentic GN in LN patients. [15] Another study from china found (Yu et al. 2009 ) that Type IV LN in only 46.09% which also included 10% cases of CGN, they found that 100% cases of CGN had acute renal failure and very high ANCA positivity and in these cases complete remission was poor. [16] We also found nonclassified lupus renal lesions in 7.68% cases. Two cases (3.84%) had amyloidosis, and three cases had FSGS with severe chronic interstitial nephritis. In our present study 5.79% cases histopathology did not belong to classical LN, it included FSGS with TIN and amyloidosis. All 3 cases of FSGS were female and had nonnephrotic range proteinuria.
Amyloidosis in SLE is rare it may involve kidney, [17] lung, [18] or gastrointestinal tract. [19] Both of these cases were known cases of SLE for several years. Like us, Baronwska-Daca et al. [20] 2001 from USA also found that 2.52% of SLE nephrotic cases showed non LN. They found five cases of FSGS in 224 cases of SLE. Depending upon disease activity divided renal lesion into three groups. Baranoska-Deca et al., also did follow-up of 5 cases which included one case of focal proliferative, 2 cases of mesangioproliferative and one case of diffuse proliferative LN. Biopsy done after few years showed that two out five cases turned into FSGS.
Similar to us there are many case reports, Ogusa et al. [21] 1992, Hills et al. [22] 2001, Daniel et al. [23] 2001, Kumar et al. 2010 [3] who found that patient of SLE may show feature of severe TIN in histopathology, instead of classical GN.
Thus, our study concludes that nonlupus lesion of TIN with FSGS and amyloidosis can occur in SLE. The presence of amyloidosis, severe tubulointerstitial inflammation in the biopsy suggest that chronic inflammation may be responsible for SLE. 
